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[-2-91 

^ JELEfloi-n]- tilHef-?] A>oiofl # ^5}-(phase change) 4. ^ "S^fe € ^21 

# £3* ^12-^ <H3fl<>H &<>H, ej-<>H 7flolE 7 ). <g^^ 4^7H«1 ^ 

H7> ^S)^ ^-71 ^7fl^ ^ Ei^j^B-)^ ^efloi A >ol^i wfl ^ ^ 53^. ^-rf. 
A o V 7l # ^S)- nflSE^ ^7} 4^r7fl^] >g H^^]^Ei€-^] TlMEofl ^O.^. c^^£]^ # 7 1 ^ 

^ ^-912] <#&r i=M (dummy) ^ E^l^t ^tf]£Rr *Vcf. av 7 ] ^ E 

^fl^l^E^ S-^(MOS) H^^l^E^olTm SEtt w>o]^e]- ^(Bipolar junction) H^x]iEl^ 

H H^xl^Ei^L ^-g-^^H] o>o^ 5]^ ^ ^ f7M ? J ^ #3 o] 

£ 2 
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HI t 2 "^ ^i^-7> #7>^1 # nfls. {Phase-Change memory with increased cell driving 

current} 

£ 2^ *ll l ^HH # ^S}- nflae) ^-s-i- M-EHlfe t^ojcj-. 

£L 3^ £ ^8 3 *fl 2 nf^ # £2}. v])5L£\2] eflolo>o.( i ayout ) q.^ 

£ 4^r if^S] ^ 3 ^aHH # £3- *\)2-£[2\ eflolo>^( i ay out) M"^f 

£ 6^ £ 4^ <# &s\- eflolo>^.( layout) *r*\ 7\}°}^ ^ ^Sj- 

£ 7£- 4 ^Al^ofl o}-^ eflolo>o.( layout) ^21 

S. 8(a)^ 5. 43] # ^ *\}3-&l2) eflo] o}-g- ^.g. u|-e].^ JE^o]!}. 
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£ 8(b)fe S. 4^ # ^ v]}s.^o] ^ £*cq ^ g ^efl^ ^ ^ja <y, ^ = 

<n> # ^^-(Phase-Change) *fl5.sH 3^5*1 , ^ ^7M?1 

<12> # ^5). Dfl 2.h] (Phase-Change memory)^ ^ 4^ ^ 7 1^ &is\^ 

chalcogenide ^ °]-g-^r^ v\]3.z) :£7>o}c}-. # ^SK 1 "-^^ £l7}£)^ 

<13> ^o. ^s. ^.o. A j^> J^o> # igs^Vo.^ ol 7 >*H # ^^ D 42j ^ ^ 

^(melting temperature) 610i)7>^] ^0} ^ ^z^}^ ^sK 1 ^ «1 

(crystallization temperature) 610£)S ns •§-«?> -R-*l ^r^r ^^7]^ # ^J^^- 

^^°] ^ ^ #3K3! ^)7 r ^cf. 

<ie> v\]s.^\ 40 ^o](wl)<H1 t11o1e 7 ]. ^q.^ ^ H^^l^E^(CTR)^ >i 

^Ei(pcc)^ ^-ell^^f tilE^oi( BL) a^I^I ^ ^(PCC)4 7i%V(R)o] ^3- 
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1020030012812 #^ <£x\: 2003/9/25 

# ^sl- #Efl# ^s^Alflcf. 

<i?> # ^S^^ # KJoule heating)^ # ^3}-^ <£QSLS. o^cf. trfe)-^ 

cf-E- ^12.^1 ^*H1 €■ #-fr ^ ^-§- 7Mfe ifl B.®*}^]7} ^Jl*}^. 

<is> zislH a o v ^sj. x I fl 2 .^-g- ^ e^^^e^a-] til-ol^^(bipolar) B^^l^^l- °l-£-*Rr 

^9}o] n^-oy ^o] ^b\o] #tf. ie* tll^l^ BiCMOS ^l-g-^H 3 5- 

tt CMOS S^xli^t ol-g-^ji, ^ E^fl^^Ei^ wH -^(bipolar) H^l^l- Af-g-*V ^ 

<19> n^q-, BiCMOS CMOS wl<5}o} ^ ^ ^ s]^ ^}?\ ^ *\] 

o]7\ °}^±t &%°] 91^}-. CMOS ^ nfls.^ ^>5] 71)2,0)] x\J£ig 7$^- t 

CMOS SIS ^Tfl ^ -g-oj*}- ^2: ^ ^ ^ ^-§- 7>*lcf. 

<20> ^flo} CMQS ^ 7l#-g- ^- DflSSl ^ofl 7>^ <H3£ 

^1^ # ^ ^(melting) -grS. °1^ Jl^SLsL 7}^}^t\] ^ 7l<^(write) 3 

<2i> ^-o. 71-yCwrite) ^ ^Sl- 45. *sl7l €- ^(width)^ ^ 

zl&IM- €- #(width)^ B^H^I^e^ # *lls.s] °| f^Al^tf. 

<22> ^ > ^ 7 |^o^ nl^sl-on ttfs]- chalcogenide ^Tfl-I- o] ^.^ "S^^l 

°1 #^1-3., °H1 4e} -S.^^^ 71 ( wr ite) #^1 3.7151 &t}-. 
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1020030012812 %^ 2003/9/25 

<23> ntf^ t>M#eKbipolar) H^^l^^^l a 711 IM*]^ S-^(MOS) H^^l^E^ 

^ ^ Sl*H ^ 7l^(write) #^Hr <^^} CMOS ^-8: # 

<24> ^. m-^ol Ol e-jl^Hl-^ 7l#^ -Mxr A o V ^5)- *1]2.E]3 Aj H ^ S.^ B^H 

^ ^ *)-§-] 

<25> ^1-71 71^^ ^l^. ^§1-71 ^H*V 1^0) ^)) ! ^Al^oll Of^ ^ ^=.7}. -7]. 

€ A o V ^21- ffl-E-E]^, Aj E o] TllolB^l ej-olo] o^^£|jl ^j-7l ^ H^l^Sj 

Hefl<y^ t>lBE}-°l *}°]°\) ^ ^sKphase change) ^ ^ o^sq^- aj 7} 

# ^2)- v\)5Lz) °]zl}o}<>\] $X°]^\, ■£] — 7llolH7|- 4^r7fl^ ^ 

<26> #7] JjLS H^l^Ei^r 7llolH7> #7l ^7flS] ^ B^l^E^o] o^S}^ fle g^o] 

*H 7llo]H7}- <£7J5]if AV 7l ^7fl^ ^ H^^l^-i-^ ILZ]}*} A}o)6\) tifl^S]^ ^ 

<27> ^71 # ^Sf *H2.El^r #7l ^Hr7fl£] ^3 e^^^e^o) t^B^I ^ilB 

4 v 7l $\EL E><y^ # ofl (dummy) € B 31*1^-1- ^H]^]-^ -!^o.B t>4. ^"7l 

H H^^liE^ a^(MOS) B^l^EiolTiM- «H#e|- ^(Bipolar junction) B^*li 



32-7 



1020030012812 ^^ <£t.\: 2003/9/25 

<28> A o V 7 ] 7 ]+q ^S>7l ^tb €■ *D 2 ^HH 4^- ^3 ^ #ff-7}- ^7f 

^efloloil- wlB^o} a}oH # ^sKphase change) H ^ *11M ^S)^ € 7> 

*l*r # ^ ^2-51 <H3l°Hl $1^^, $|J= £><?H 7flolE 7 |. cg^^ ^7B^ ^ H^S 

^>°H1 7flol3( vertical g ate)7> ufl^SjJl, s&7] TflojB^- #71 flS. S^-O] 

-f^th fKlayerHl wfl^s]^ ^S. eKH o^s)^ ?^ ^SLS, 

<29> >£ 7 ) ^ TflolE^ -g^^ o}t= ^o]^ 71101B71- ^S)^ #7l 4^7^ H^E^i 

E-il-^ ^.eflo] AVo]^ yfl^s)^ tH}. 

<30> # 7 | A o V ^ ^e]^ A o > 7l 4^7fl^ ^ H^l^*^ TflolH^ 

^•71 $|i= e>o]S] # ofl oH (dummy) € ^til*Rr 

<3i> ^y) jg E^liE^ S-ifllOS) H^l^ojTiq- Hfe wM-&e}- ^(Bipolar 

junction) B^l^o] ^-g; f ^ AS th=k 

<32> # 7 ] 7l^^j 4^)1 « ^*>7l fl* €■ ^ 3 *1*HH ^ ^1 ^ ^^-7> ^7} 

€ -tf ^sj- fflS.e^, fls. ef<y ^ ^1-71 e}o] # ^ tfl-§-s}^ ^ = H^ofl Zj-Z^-^ Tfl 

°H A o v ^sKphase change) € ^ 7^%T-o] ^j^s ^ 7}*1^ # €5)- ^lS-^ 

Til olB (vertical g ate )7> yfl^slzL, #7l 7])o)^ = ej.oi ^ * 

(layer)^l afl^s]^ av 7 | ^.oi ^ <g^^ ^ *Vcf. 
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<33> 7)}o)^_±- ^ = e|.oldfl 7\\o}^ 7 } <£^Z\^ ^7} 4^7fl^ ^ 

E-il-sl JBeflo] A>oiofl afl*!^ ^-g, ^4. a o > ^ v]]s.^^ 4>7l 4^71] ^1 4 

^)^Ei#o] 7|| 01 ^-f-^-S ^sItt #7] $12= <£a* #0 fl t\ u] (dummy) ^ B€*l^ 
E^ ^*l*Rr ^-g- ^is. fVcf. 

<34> #7] v])3_z\ °}z])o}^ ^7} ^ # eqc ^o]^ ^o_( row ) pflj^ ^ 3] 

°1 ^-°H1 «fl^ls]^ 3# ^SLS. %t\-. ^7) ^ efl ^ z]- ^^-(row) °fi5.e| 

<35> ^7) v))3.?] <>MH^ STKShallow Trench Isolation) ^-^Mr 7 A^r ^■ 

tr4. Tfl olB (vertical gate)^ #7l $J = E}-<y ^> AHofl cfl^ tgEfls. afl 

^l^M, ^oM ^2=L 5f°J ^ "S^Hr 3* ^ o_3L 

<36> ^-71 ^ e^ 7 ]a E ^ SL^(MOS) ^.^}^b\o}7]^. tifol^e]- ^(Bipolar 
junction) H^*l^E|<y ^)o s ^cf. 

<37> 4I-7] 71^^ 32]-^ § igs§z>}7} ^tb £ *H 4 ^^1^1^ tcf^ ^ ^ ^7}- ^7> 

^ # ^ ^IS-Sl^, ^2= 2r<?l ^, ^"71 E^-o] # ^ cfl-g-S)^ ^2= eKH z^o} 7\}o] 

H7> o^SItt € H^^liEi ^ ^ ^ B^^l^E^ #5} zj-^-o) ^^o]^ y| B ^o] A >o] 

°11 ^(phase change) € ^ ^^Vo] 2)^.3. ^^5^^ f^f 7>x]^ nflS-El 
31°H ^^H^i, ^-71 $)2= e|-o] ^Kg. ^ Til °]2= (vertical gateHl sl*H ^ 

S|Jl, ^-71 ^ TllolH^ ^7l ^JE. E><el ^ 4 ^<H*V ^(layer)^l wfl^sl^ ^-^1^. 
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<38> Aj- nflS.^ ^"71 ^Hr7fl2] ^ B^l^l"^ TllolB^ W^-S. ^^Tf <#7] 

g^o]^ # o,j dH (dummy) € B^*l^Ei«- ^w^Kr ^-g- ^io S *Vcf. 

<39> # 7 | ^eflo]^ e(-o] ^> ^ ^q.^ ^j-c e^oi^. B-f(row) cHefl 

°1 1"^* ^r°Hl wfl^lsl^ ^"71 ^15.^ ^eflo]^ z}- S-f (row) ^5.5} 

o]z])o) ^Wr^o] efolofl °]*1H 4^jo S *lcf. 

<40> a o v 7 ] pj]^ 0^)0^ (column) v\)5L?) <H3H Ir^-fro) STKShal low Trench 

Isolation)^ ^«fl^ ^5] 5]^ ^J-g- #7l ^ B^*!^^ Si(MOS) B€*l^ 

K\o]7]xJ. H>ol#er ^(Bipolar junction) B^l^o] Ipg o_B *r4. 

<4i> ^ ^Hl ^S)*r ^ 

ol«flsr>7l ^eflA^ W> 54- 31*1 ^Al^l- o^lAl^ ^ «- 5Li£ ^ £^ofl 717})^ vfl 

<42> o^K Wr#^R> ^*H1» ^^L^*), 

id^tH}. 4 £^<H1 ^l^m % v S^-jL^r -^^1- ^E^t}-. 

<43> 5L 2^r *fl 1 *]AHH 4^ Aj- ^sj. ^2.^ ^2:1- M-E^lfl^ JE^oltj-. 

<44> £ 2 « %^*>^, 1 ^Al^o]] tt}.^. ^ ^ ^7} #7}^ 

(200)^, 4. B^I^e^ 7]]o]^o\) ^jc e)-oio] <g^s]ji Aj-7] ^ B^l^E^ ^.eflol^ a] 
Sef^ *r°H # ^sKphase change) ^(PCC) ^ *i^(R)°l -I 7>*1 

*r # ^ o^Mofl oio^Ai, ■£! — Er<?H ^Hr7fl£] ^ B33*l 

—EH, IKMCTRl ~ MCTRN) a>o]^- cfl-g-s^ ilS B^l^ (AXTR1 ~ AXTRN)!- o]-g-sH 
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<45> ^7]^, ^ H ^1 (MCTR1 - MCTRN)^ J2.i(M0S) H^^l^B^]cf. ZL^uf- wH#e}- 

^(Bipolar junction) H^iEi^ ^5. $X^. 
<46> £ ^ 0115.^(100)^1 # ^S|- p11s.^(200) ^S^l 

°lir fls. ef'tMl 7)]°)S.7} H^fl^l^Bil:(MCTRl ~ MCTRN)^ ^.eflo]^ =efl^] 

A>o]i- H^fl^liEKAXTRl ~ AXTRN)# ^l-g-^M ^^cRr 

<47> ±L5 H^^l^iB-KAXTRl ~ AXTRN)^ 7fl°lB7} ^ H^l^Eil:°l ^H. 

o]oi ^BMsicfjn. 7 H^tK <jqj= e|-o]o.S ^(VCClH ^17>e]ji q-^^l fl = 5} 

^*1(GND)^. 

<49> 4il7}^ 4^^ wlH ^-<yi- # ^^l^Wcr «1B el^l^ol *]^t}Jl yM 

(floating) ^-tflS. ^cf. 
<50> ^£L^o]o]] <£^5} ^ H^^^s.(MCTRl - MCTRN)^r li £r <tf^€ 

H^-oloii o^si E^^^ E ^ lr ( AXTR1 _ AXTRN)S. € £r ^4. HBlol, «1 Be} 

<51> o] ^sflol] # £3} ^ol] <£^S\o] ^ ^ ^ ^ H^^l^Bi#(MCTRl ~ 

MCTRN)^ ^7} ^7}S\E.$. ^ ^Sj- ^ofl jLiLfe- ^o] f 7 [sl4. 
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<52> £L2: B?H*]^E|(AXTR1 ~ AXTRN)* Hfl^^-o.^ ^ ^ ^ ^^-a) 7)^ 

« ^7>A]2j ^ o^cf. 12 H$*1^E|(AXTR1 ~ AXTRN)^ ^M-^ ^1 H^]^E|2}- <^*} ^ 
H^fl^liEl a>o]^ STI (Shallow Trench Isolation)^ ^l^tf. 
< 53 > ^gflo] ^ ^5.^(100)^ H^I^IS a>o]^ STI °\] ^-^€^f. ^.^14 

^^H^ STI 2} ^*H1 i£ H?l^l^Ei#(AXTRl ~ AXTRN)-=r tifl^o^^ 12 
Bl#(AXTRl ~ AXTRNH1 ^ ^3 #7>1- ^lW. 
<54> a o t- ^ DflSHK 200)^r ^Hr7fl<q ^ H^H^liEil-(MCTRl ~ MCTRN)^ t^MboH ^-f-o.S. 

^ c-H (dummy) € H^l^CDCTR)* ^-tilW. 

<55> £ 2^f iiS B^N^eKAXTRI - AXTRN)-& ^l^Br # ^1-S.sl(200) ^S^H 

ifi H^^iEl§(MCTRl - MCTRN) # ^ sqzf ^ B^I^eKmCTRI, MCTRN)^ ^1 cH ^ B 

^H^l —El (DCTR)-i- Hfl^lW. 
<56> nEi^ 5) <2]z}- ^ H^^l^EKMCTRl, MCTRNH1 £)*IH f^s)^ ^ ^^-S] <#o] o>a 

^ B^^l^E^-i-(MCTR2 ~ MCTRN- 1 HI ^7>£l ^ ^ <^3zf ^<^^>^fl ^cf. 

<57> £ 3^ ^ ^ 2 ^ Al ^^ n^s. ^ ^5.3 o] eflojo^dayout) ^S-fr M-Ef 

oflS.e](300)^ ^1 B^^e^ 7l)olH^ $1 = e}o]ol <g^5] ji <i B^l^E^ ^efl<y 

^ y lHE]-<y a}o]o\] a o > igsKphase change) ^1 ^ 7^ 0 Vo] ^s)^ 7>^^ 
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# v\}2.?] &<H>M, flH. e^H 7flolH7> <g^^ ^7fls1 € H$*l^ 

e-11- A>olofl ^ Til olB( vertical gate)(VGATE)7 r Hfl^l^JL, tIM b (VGATE)^ $| = 

Bj-SKWL)^ -§^*r #(layerHl $1 = e}-<y(WLH <^^^4. 

<59> ^3 TllolH(VGATE)^ S. 2^ iLS H^l^E^ £ 3<>IH PCELL 

(WL)^-S ^^5}ol3f H 31*1 7flo]H7> <3^€ <>>£•■§: *-MMi=h 

<eo> +z] 7flo]H(VGATE)^ J±S H^^l^E-KAXTRl ~ AXTRN)£] 7fl olH7> ^JE. o^s} 

^EfMH *M TlMH(VGATE)^ i3 Hefl<y ^o]^ Hfl^^cj-. 

<6i> TllolH(VGATE)^- ^ = 2f<yol <£^s\o] 5UO.JH.S, flH ef<yo] 91 (comb) S/iM i^M- 

^S. ^VM-^ ^ElH(ACTIVE)^fe ^Hr7fl^ € (PCELL) 1-^1 *H *1 3 ;il , «<>fl 

€ -t H^fl^l^B^ = ^ TflolBCVGATEH £-e|sH ^ 7]] °1 H(VGATE) 

< 62 > £ 3^1 ^o)|Ai, ^£2}?!t ^^r*}^ ^ (PCELL) 1- AHofl^ ^efls] STI s}- 

o] ^fl^H ^cf. ^r, ^Hfl<^ STI <3^H] ^3 7llolH(VGATE)7> Hfl*^ 0 ! ^7 r 7}- ^ 

<63> £ 2 ^ 3 5.(200 HI tfltr -i^H^r nj-^Ms., e}<y(WL)£l <#^- ^) c^l 

(dummy) € H^1^&|(DCTR)!- ^l^lti. w £f ^ojcf. 

<64> TllolH(VGATE)* tifl^l^l ^<§f^ ^7>^ ^ <$^r ^^trtq-. ^ 

^(PCELLHH ^ <?!^^ >t H^Ul^S ^ ^(D^r ^ tb H^fl 
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^l^E^l-, ^ oi^tb ^3 7flo]H(VGATEH £|*fH <^^€ *t € HM^S Jl^^ ^ 

^ ^(2,3)s ^ 

< 65 > ^ £#(2,3)£- ^ ^^-(1)^1 fj=s] ^«>^£7> ^ ^ojcf. it)-EM i£ 

^ ^ ^7>^ ^gfl£j v\]s.^ ^ofl ti]t}<^ 2«fl^£7> ^ ^^lcf. 

<66> 1-^, ^ ^7]-^^ iLS B^^liEi, ^ *M TllolB^ ^(width)^ ^o] 

( lengthHl ^ m^m. 2wflS] ^ 7 }±r 7>^^<y ^Ht}.. 

<67> TjrM-S} ^E]B(ACTIVE)^1^ ^ 7fl£] -r-] _EL ^Qo] ^7$*}^ ^ 7 fl^ $| = Sfo]^- Zjz}- -g^ 

-R-*Rr 3*1 ^(VSS) ^-R-^cf. *W-^1 ta. (ACTIVE) cfs. ojje]^^ 

<68> SL 4^ ^ *fl 3 ^ ^5). DflS.£]<>l efl o] o> ( 1 ay0 ut ) M-Ej- 

<69> £ 5^ £ 40} ^q.^ ^o) q-Eftfl^ 5]S.£ol^. 

<70> £ 4 ^ £ 51" , 3 ^AHlofl tt^ 4| ^ ^7}. ^7}- Si # ^ 

3}- ^3.^(400)^, ^.E. ^-(WLl, WL11, WL2, WL22, WL3, WL33)-4 $|:E. e}-<a ^(WLl, 

WL11, WL2, WL22, WL3, WL33) ^ ^-§-^1^ $1 = z|-z|o| ^o]^?} o^E)^ ^ B€*l^ 

^ ^ ^ #71 ^1 B^^l^Ei zjz}-^ n e |oj4 h1 b e}<y o] ofl # i£sKphase change) 

A £ ^ *\&3. <i ^* 7^^ # ^5)- pfls.sl c^eflolofl ojo^, 3 

= 5}°H1 7]]olB7> <£^& ^7fl^l ^ B^^l^Ei# AVolofl ?11olB(VGATE)7l- tifl^SlJl, 

t 7 -1 TflolB(VGATE)^ #7l ^ = Ef^l ^4 -§^t!r fKlayerH wfl^s]^ ^v 7 ] $) = ej-o] ^-o. 
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<7l> £ 4^ # v))3-Z] ^S(400)^ ^-E.efo]o] o]^ TflolH ^l^^SX^. 

^Stt A>cfel( ladder) *§EfleKn. ^ 4 1 91^. 
<72> £ 40^ # iggj. nfl^^ c^ e flol(400)^ STKShallow Trench Isolation) 7}*1*1 o> 

(VGATE)^ ^efl^ ^ a>o]o) STI o]] tifl^^i^-. 

<73> =l^\JL, 5. 42) *fl2.^ ^3H(400)^ z|- S^-(row) ^12. e) <H3l°l -g^^ Qb. ^ 

^1 3*fl>H a, A^ Cf^. ^^olofl <g^£]c>| &i=. ^s. ;t>o| «-s] 7 }. ^t= e^j 

#(WL1, WL11, WL2, WL22, WL3, WL33) ^ = Er<y°fl «£)*flAi ^ s.^^lcf . 

<74> ^^Sr^ #(WL1, WL11, WL2, WL22, WL3, WL33) # 3} .el S-r^ a^ <^j= 

5}oi^l ^^s]^ 01^ ^ #5] ^eflcq ST I <3<^1 wfl^m4. 

<?5> £ 40] av ^gj. D]ls.el(400)^- ^-ol ^jel^o] ol^ TflolH ^2:3. ol=L^^l ^^-o) 

3£ £ 5^1 Ai ov ^ oi^o] , # 'dsr €(PCC)^ -#*H1 H^^I^eKMCTRI, MCTR11)!- afl*l 

*M ^ *)H«- 3 =M1 1- ^ 510.^ iL^: SSH^liEUAXTRl, AXTR11), ^ ^ Tinn 

(VGATE)* ^ ^7}5L ££f ^ ^^Hr ^ojcf. 

<76> Aj- igjr}. ^(PCC)^I 33 ^ B^l^M ^ 7 > £ 3^1 ^12^(300)0)1 

til*}^ 2 Mfl^lJL, 3E. 3^ # ^ ^S. el (300)^1 w^H 2 «fl7>^cf. 

<77> it fo], ^1 1 <?q;!= e4-o] ^-(WLl, WLllH -ii^fe- ^-f »1 1 £)i= £r<y (WLl)sj- cfl-§- 

s)fe- 4qs. Hr^l(WLll)^ 12 H^^l^-i-CMCTRl, MCTR11, MCTR2, MCTR22) 5.^-7} H £ 
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^ 1 ^H. s^^l(WLl)4 cfl-g-s}^ B^CWLllHl <£^€ iLS H31*l^El 
(AXTR1 , AXTR11) 3.^-7} ^ ^ ^cf. 
<78> *|1 2 wlH^<y(BL2)ol ^S^, *)1 2 # £3- iS(PCC2Hl 3^ <£^Q i3 

^Eil-(MCTR2 > MCTR22)S JLeL^ ^ *l-¥Kl, 4)S|- 12 B^^l ^#(AXTR1 , 

AXTR11), ^ ^ TllolB^l ^I^B^i -?]^*1 H B€*1^(MCTR1, MCTRlDS. Ji. 

^ ^^-(2,5) ^ <?1^ iL^ B«^E.is.(al51Al)oll o^sflA^ .o^^ o]^^- ^ 

<79> ^-S- #fKl)3}- ^ ^^-(4)^ ^ ^o]jl, ^ ^^-(2,5) ^ ^ 

#fK3,6)^r ^ ^(1)^1 ^ ^ ^«V^£7> € ^^m. nq-BH ^ ^ 

ir^l ^7>^ ^sfla] # ^ *fls.el ai^H 4tifl^£7> € £ 32] # ^ ^1 

5.^(300)^ ^ ^ofl tij^H 2wfl^£ °<H4. 
<80> z|z]-o] S.o.( row ) n>cf #<y-(vSS) <S^°1 iEfl ^c^olol ^q.^ c] ^ 

7}£l&*m ^sfl^ STI ^ 7 yQ ^)c^o]oi «fl*]^Jl3.*l ^^]^<?1 ^7Hr 7i^ 

<8i> a> ^gj. pfls.^(400)^ ^7fl^ i| H^l^l-^ 7fiolH«11 "g-Jg-SLS. ^S\^r = 

e|-<y^| <£3* #ofl ^ d] (dummy) € H^l^E] (DCTR)» ^1^. i§^€ w>sf ^-o] b)n] 

-t H^l^E-KDCTR)^ ^ *Ur3 fit *>7l ifl ^ 

<82> £ 6 o. £ 40] ^ nflSL^o} efl 01 o>o.( i ayou t) ^ TflolHSj ^Bfl-& £2}- 
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<83> s_ 6 * ^-2:^, ^ 7fl°lH(VGATE)fe- e}<y # *}o)o\] cfl^ ^tfls wfl^sq^, 

5}<y ^ <am^:4. r^! 7H°lH(VGATE)7> rflzjv*i ^Bfls. Hfl^l^^ ^ TflolH 
(VGATE)^l ^-(widthH ^7>^t}. 4^ ^ ^s\o] ^]^o_s. f^- 3^ 

<84> £ 7 o. a. i^cq ^ 4 ^Al^ofl af^. # ^5). pfls.^ 3)olo}-o.( layout) 

<85> £ 7f ^S*}^, *fl 4 ^Al<^Hl 4^ ^ ^ ^-ff-7} ^7}^ <$■ ^Sj- 

^12. 3(700)^, = &h<y ^-(WLl, WL11, WL2, WL22, WL3, WL33), ^ = e]-^] ^-(WLl, WL11, 
WL2, WL22, WL3, WL33) ^ tfl-§-s]fe- -£) JE. sK}dfl z}-zj-<£| ^ o]H7> <g^S]^ ^ B^l^ ^g- 
^ € H^H^l^ #<sj zj-z^ HlB # ^S|-(phase change) € ^ ^ 

o] 2] f fat 7}*lfe # i£sf- pflsei oH°H SH-H, e)-o] ^(wli, 

WL11, WL2, WL22, WL3, WL33)-£ *V ^ ^ 7flo]H(VGATE)°fl S^H Tfl 

olH(VGATE)^ $\— eh^l #(WL1, WL11, WL2, WL22, WL3, WL33)^ ^ #(layerHl «ti*l 

<86> £ 70] # u]]S-^(700)£ £ 4£| A o V ^ *ll 2.^(400)2]- ^-o] 7flolB^ 4| = 

f^f 7>^]cf. rfn> £ 70^ 5}<y ^ *> a ^ TflolB(VGATE)^ 

^3*1 $Hr4. tfl^l ^efl^ STI <3^ofl 3*H ^€4. ^, A ^(column) ^SLB] <^3H 
lr^-# 0 l STKShal low Trench Isolation)^ ^^4. 
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<88> zj- s-f (row) ^5.^ <H3H 1-^-1:^ $|J= e}o]oii ^s^^cf. $| = efo] # ^ 

^) — e}<?]^ S^-(row) ofla^ o] Z ]]o] Aj.ojofl tifl^l^cf. £ 42] # £3- nfls.^ 

(400)2)- -£| — H}<y # # $|H eK]£- ^Hfl^ STI ^^^1 uH^£]s.S ^3 

<90> SE^r £ 7B] 4> ^2}- ^3.^(700)^ 4^7Hsl ^ B^^liB^l-S] TllolB^l <£ 

^s]^ av 7 ] cqc e^o]^ (dummy) H B^l^l- ^«l*ltf. 

oi> i 72] # ^ ull£el(700)^ -g^tr -r-1 — 5}<tHl <?1^5l^ ifi E^^l^f A>oi 7 f ^ 

# ^Sl- nflS.^ (400)Sf 7}7]£ S ^ o_ ^ef*Vtf. 

<92> £ 8(a)^ £ 43] ^s\- nils. el e)l 0} 0}°- ufnf^ 

<93> £ 8(b)^ £ 42\ £3} ^1-2-^^ ^ *lff-^ ^7f ^ ^ ^^\S] ^ 3 a. 

<94> £ 8(a)# %^*>^ , 5. AS] ^Eflo] ^jel e}o] ^if # <£s}- ^^^7]- 

(1)3. ^13<H ^JJi, ^efl^l aj- ^g). t^) £ ^ 7 > ^ <g^3 ^S<?1 (n) s. S^ls]^ 

<95> ^, (H) -£1 — ^Wl^H =7^ ^o]H» ^Cj-. ZLSi 

( I ) ^>4^ ^3]^ ^^.er^l ^wls}^ ^31 7jlo]Eofl o^H ^ojs-ol 
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<96> £ 8(b)^r = 5fl<£ £.Z]]o± x[o]^\ ^ ^o. ^*>t}. A}^ $ Bfl 

^ff-iH} 4.5wfl^£. ^7f^ ^ XI cf. ^ £ 64 £ol ^ 7flolB7> tflz^-Ai ^ 

^ojcf. 14^, ^ i^o] ^l^fV JUl^^t ^Jf£ ^^^^ 7] 

<>1 SUtK 
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[3^8- 13 

o] a}o]6\) av ^sKphase change) -S ^ *11M ^E)^- >g 7>^1^ # ^3- pfl 

23 

"S^fe SJ-g; ^8-2-3. *Kr € ^ ^7> ^7>^ # ^ nflS.il). 
[^T 1 * 33 

Xl l*oHl floH, ^"71 aS E^^liEib, 

43 

XI 1%H1 Si<H>H . 

^■71 ^7fl<2} <f H^l^M TflolEofl ^-f-O.^- ^Sl-cr #7l flJE. eKlfiJ 

cM (dummy) ^ H^l^l- ^p-t^Kr f^jo s ^ ^ ^ #ff-7}- ^7>^ A o v € 
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[$^* 5 J 

6] 

hV°11-e(- ^(Bipolar junction) H^Ul^o] ^r^SLS- f>}^ >£ ^ #^f7> # 

7>€ # nflS-Sl. 

o] A}o]ofl # i£sKphase change) -g ^ ^^E]^ ^ 7>*]^ # ^2)- ofl 

(vertical gate)7 r tifl^sqjl, 

^71 TllolH^ #7] £)JEL e}-<?l-4 *^tr ^UayerHl tifl^sH #7l $|j= &K]^1 

8] 

*fl 7*M 91°]*}, A oM ^ TflolH^r, 
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9] 

*fl 7%H1 5^*1 , ^-71 4^r7fl^ >i H^M^M 7flo)H<Hl ^-71 

fl= ef^lS] oj:^ #o1 ) d]^ (dummy) ^ E^^l^* ^til^Hr 3# ^ € ^ # 

10] 

11] 

7%H1 #7l H H^l^Ei^, 

«H^e}- ^(Bipolar junction) H^^l^^o] ^ o. ^io S ^ ^ ^ ^7} ^ 
7>^ -tf ^2}- ^S.^. 
12] 

% ; ^ 

^71 ^ m^l^Ei ^ H.efl<?]3}- ti]B e}^l AVojofl # ^^-(phase change) -i 

(vertical gate)7> tifl^£]ji, 
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#7l ^ 7fl°lHfe #7l ^2= el-tl *4 ^-^tb ^(layerHl tifl*l£H #?1 fls. 

13] 

*ll 12%H1 ^l^H^i , #7l ^ TlMBfe, 

*l = t)]°)^7} ^^^^ #71 4^7flsl Hqfl^l^Ei€-sl ^.eflo] a>ohi 

[^D" 14] 

*fl 12%H1 5^1, 

#71 4^7flSl € H^^l^Eil-^ TflolH^ ^SLS. <$.%.S\±r #71 $|j= S}-^*] 
#«ll cl^l (dummy) it HM^l- ^^1^ 5J-§- ^ ^ ^ ^^-7> ^7>^ # ^ 

& "11 S- 3 . 

15] 

12^-ofl SM-M, a o v 7 ] ^a.^ olelM^, 
#71 %jl t ^ el-^l^r S-f(row) ^ael <H3H ^oiofl W fl*i 

16] 

*ll 12%H1 ^o^, a o v 7] ^3 ^eflol^, 

A S^-(row) <H efl o) «#ol <=qt= e]-oio)] ^gflA-1 ^ 
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I^T 1 * 17] 

STK Shallow Trench Isolation) ^» 7)-*l*l oH^fe 3J-g- -1 ^ # 

18] 

*H 12%H1 ^ A] vertical gate)*r, 

#7] ^ 2^-^ # 4 6 H tfl^-id ^EflS. «fl^S)^, #7] $] = 2J-OJ ^ <S^Rr 
19] 

12%H1 ^7] ^ h^^I^e^, 

20] 

«V°ll-2r ^(Bipolar junction) ^ ^j^o] ^ o. ^ ^ ^ *i-ff-7} # 

21] 

£1 — ef<y ^ ; 
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-*M € H31*liBi z}-z}-^ c^joijq. w1 e ^.o] A }olofl ^- ^sKphase change) ^ 

^ ^*J-o] <£%s\±r ^ A o v ^lS.e1 ^ ell ol o\) °Xo]^ t 

^ 7Ho]H(vertical gateH sl*H ^sIji, 

^-71 ^ 711 ^-71 ^S. e}o] ^-4 4 ^^^ V ^( layer H afl^^ ^-g- ^3 SL 

22] 

A oM ^7fl^ H H^H^^EilrSl TjlolB^l <?l^£l-& $1 = e|-<?l^ 

c-)u] (dummy) H H^^l^iE^ ^*1^ ^-g; ^-^^.S ^ 4. ^ ^7} ^7}& ^ £ 

23] 

^1 21* 0 H1 9X*]*\, ^7} ^S.^ <H3H^r, 

<#7] 2f<y # # «5>i4<2] flc 5}<y^ S^-(row) ^lS-Sl <H3H 1-^-1: ^1-oHl H fl*l 

24] 

^ S^-(row) ^1S.e] ^eflol -a^o] ^ ^sl^l^ ^ 

H ^ #fr7> #7>^ # nfl2.el . 
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25] 

z| ^(column) cflssl ^^°] STI (Shal low Trench Isolation)^ 2)f%*\ 

26] 

27] 

wf 0 ll-^ ^(Bipolar junction) B^l^Sl ^-g- ^io^ ^ ^ ^^-7> ^ 
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